Immunological characterization of constitutive isozymes of cytochrome P-450 from rainbow trout. Evidence for homology with phenobarbital-induced rat P-450s.
Immunoglobulin G fractions (IgGs), isolated from rabbits immunized against hepatic cytochrome P-450 isozymes were used to investigate the immunochemical homology among trout P-450s and between trout and rat P-450s. The antigens used for immunization were five constitutive trout P-450s (LMC1 to LMC5), one beta-naphthoflavone (BNF)-inducible trout P-450 (LM4b), and one phenobarbital-induced rat P4500IIB1 (PB-B). In the enzyme-linked immunosorbent assay (ELISA), strong cross-reactivity was observed between anti-LMC2 IgG and P-450 LMC1, and between anti-LMC3 IgG and P-450 LMC4. There was little or no cross-reactivity of anti-LMC5 IgG with other trout P-450s. Trout P-450 LM4b was not recognized by any of the antibodies against constitutive trout P-450s. Antibodies to P-450 LMC1 and P450 LMC2 cross-reacted strongly with rat P450IIB1 and with proteins of PB-induced rat liver microsomes. Rat P450IA1 (BNF-B) did not cross-react with anti-LMC1 or anti-LMC2 IgG. These cross-reactions were essentially confirmed by immunoblot (Western blot) analysis. Western blots of PB-induced rat liver microsomes probed with anti LMC1 revealed two major immunoreactive proteins in the P-450 region, one of which co-migrated with rat P450IIB1. P450IIB1 itself cross-reacted strongly with anti-LMC1 IgG. In control rats, a single protein band cross-reacted poorly with anti-LMC1 IgG. Antibodies to LMC1 and LMC2 did not cross-react with rat P450IA1 in Western blots. The antigenic epitopes in rat P450IIB1 recognized by anti-LMC1 IgG and anti-LMC2 IgG are probably not located at or near the active site of the enzyme since these antibodies did not inhibit benzphetamine N-demethylase activity of P450IIB1 or of PB-induced rat liver microsomes. In general, our results demonstrate: (1) the presence of a significant homology between LMC1 and LMC2, and between constitutive trout P-450 (LMC1) and PB-induced rat P-450 (P450IIB1); and (2) distant homology between constitutive trout P-450s and constitutive rat P-450s or BNF-induced rat P-450s.